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Abstract
Adequate, timely and effective consultation of relevant
stakeholders is of paramount importance in the
requirements engineering process. However, the thorny
issue of making sure that all relevant stakeholders are
consulted has received less attention than other areas
which depend on it, such as scenario-based requirements,
involving users in development, negotiating between
different viewpoints and so on. The literature suggests
examples of stakeholders, and categories of stakeholder,
but does not provide help in identifying stakeholders for a
specific system. In this paper, we discuss current work in
stakeholder identification, propose an approach to
identifying relevant stakeholders for a specific system,
and propose future directions for the work.
1. What is a ￿stakeholder￿?
There is a large body of literature in the strategic
management  area  which discusses organisations in terms
of a stakeholder model. Stakeholder analysis, it is
claimed, can be used to analyse an organisation￿s
performance and determine its future strategic direction. An
oft-quoted definition of ￿stakeholder￿, taken from a key
reference in this literature is:
￿A stakeholder in an organisation is (by definition) any
group or individual who can affect or is affected by the
achievement of the organisation￿s objectives.￿ [10]
A much broader definition, which has also been
attributed to Freeman, is that a stakeholder is ￿anything
influencing or influenced by￿ the firm, but it has been
claimed that this definition is problematic because it leads
to the identification of a very broad set of stakeholders. It
is important to distinguish between influencers and
stakeholders  because  while some potential stakeholders
may indeed be both stakeholders and influencers, some
who have a real stake in an enterprise may have no
influence, e.g. a job applicant, while some influencers may
have no stake, e.g. the media [8].
Information systems (IS) researchers have also taken up
the idea of stakeholders:
￿We  define  stakeholders as these participants <in the
development process> together with any other
individuals, groups or organisations whose actions can
influence or be influenced by the development and use
of the system whether directly or indirectly.￿ [22]
In software engineering, stakeholders have been defined
as:
￿The  people and organisations affected by the
application￿ [3]
￿System stakeholders are people or organisations who
will be affected by the system and who have a direct or
indirect influence on the system requirements￿ [16]
￿Stakeholders are people who have a stake or interest in
the project￿ [4]
A more explicit refinement of this definition is:
￿￿ anyone whose jobs will be altered, who supplies or
gains information from it, or whose power or influence
within the organisation will increase or decrease.￿ [7]
They go on to say that
￿It will frequently be the case that the formal ￿client￿
who orders the system falls very low on the list of
those affected. Be very wary of changes which take
power, influence or control from some stakeholders
without returning something tangible in its place.￿ [7]
When faced with the practical problem of how to identify
the set of stakeholders relevant to a specific project, these
definitions are not particularly helpful. The main concern
is that, although such definitions are usually accompanied
by example groups of stakeholders, they are vague and
may lead to consideration of inappropriate or incomplete
groups of stakeholders.
Categories of stakeholder include end-users, managers
and others involved in the organisational processes
influenced by the system, engineers responsible for system
development and maintenance, customers of theSharp, Finkelstein & Galal
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organisation who will use the system to provide a service,
external bodies such as regulators, domain experts, and so
on. They will each have different goals, and will try to
satisfy their own without recourse to others [16].
Cotterell and Hughes [4] suggest that stakeholders
might be in one of three categories: internal to the project
team; external to the project team, but internal to the
organisation; and external to both the project team and the
organisation.
Newman and Lamming [20] suggest a different
division: into those who will use the system directly or
indirectly, and those who will be involved in developing
the system. This distinction is also taken up with respect
to the development of knowledge-based systems [22]. The
set of stakeholders in the knowledge acquisition process
and the set of stakeholders in the use of a knowledge-based
system,  are  not  necessarily identical; they are likely to
vary in membership, and for those members in common,
the type and level of stake they have is likely to vary. The
IS literature suggests a different division again, into
￿hubs￿ or ￿sponsors￿ and ￿spokes￿ or ￿adaptors￿, where
the former are those initiating and sustaining the system,
while the latter are those participating [21]. Macaulay [19]
identifies  four  categories of stakeholder in any computer
system:
1. Those responsible for design and development;
2. Those with a financial interest, responsible for its sale
or purchase;
3. Those responsible for introduction and maintenance;
4. Those who have an interest in its use.
But again, she offers no guidelines for identifying
specific stakeholders for a given system.
So far, we have not distinguished between individuals
or groups and roles. As with other situations, the mapping
between stakeholders and individuals or groups is not one-
to-one. It is therefore more appropriate to think of
stakeholders as roles rather than as specific people. In
subsequent discussion, we shall use ￿stakeholder￿ to mean
￿stakeholder role￿.
2. Identifying stakeholders
There has been little focus on the participants of the
requirements engineering (RE) process, for example in
terms of how to trace participants in the RE process and
how to identify stakeholders [13]. All of the references
cited above emphasise the importance of identifying
stakeholders, and although they provide examples, or
broad guidance for identifying them, none describes a
model or a concrete approach for identifying stakeholders
for a specific project.
This  deficiency  has been noted in the management
literature, and in the IS literature [21], where the
approaches have been criticised for either assuming that
stakeholders  are  ￿obvious￿, or for providing broad
categories which are too generic to be of practical use.
Expert identification for knowledge-based systems
development has similarities with stakeholder
identification in RE, although here too there has been an
assumption that experts are readily identifiable [22].
Pouloudi and Whitley [21] suggest four principles of
stakeholder identification, and describe an approach which
is based on these principles, and which they used to
identify stakeholders in the drug use management domain.
Lyytinen and Hirschheim [17] also provides some
guidance for stakeholder identification for IS, while
acknowledging that ￿the identification of the set of all
stakeholders is far from trivial￿.
Methods for requirements engineering, e.g. KAOS [5],
do not directly support stakeholder identification; it seems
to be assumed that it is straightforward. The task of
identifying actors for use case development [15] has
similarities with stakeholder identification, but is targeted
only at a fraction of system stakeholders.
Stakeholders are related to each other and interact with
each other [22,11,17]. Interactions between them include:
exchanging information, products, or instructions, or
providing supporting tasks. Information about the
stakeholders and the nature of their relationships and
interactions needs to be identified and recorded.
Dimensions of importance are: relationships between
stakeholders, the relationship of each stakeholder to the
system, and the priority to be given to each stakeholder￿s
view. This information is needed to manage, interpret,
balance  and process stakeholder input. Reconciling
different  stakeholder views is beyond this paper, but is
considered in [12].
3. An approach to identifying stakeholders
for requirements engineering
Here, we propose an approach to discovering all
relevant stakeholders of a specific system that we believe is
domain-independent, effective and pragmatic. We draw on
the literature cited above, and on aspects of ethical
decision-making in software systems [18].
Our starting point is a set of stakeholders that we refer
to as ￿baseline￿ stakeholders. From these, we can
recognise  ￿supplier￿  stakeholders and ￿client￿
stakeholders: the former provides information or
supporting tasks to the baseline, and the latter processes or
inspects the products of the baseline. Other stakeholders
that we call ￿satellite￿s interact with the baseline in a
variety of ways. ￿Interaction￿ may involve
communicating, reading a set of rules or guidelines,
searching for information and so on. Our approach focuses
on interactions between stakeholders rather than
relationships  between  the system and the stakeholder,Sharp, Finkelstein & Galal
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because they are easier to follow. Figure 1 illustrates the
main elements of stakeholder identification.
Figure 1. The main elements of stakeholder
identification addressed by our approach
3.1 Baseline stakeholders
We have identified four groups of baseline stakeholder:
users, developers, legislators and decision-makers. We
have dubbed these ￿baseline￿ because the web of
stakeholders and their relationships can be identified from
them. The nature of each group is explored below.
3.1.1 Users. The term ￿user￿ has many interpretations.
For example, Holtzblatt and Jones [14] include in their
definition of ￿users￿ those who manage direct users, those
who receive products from the system, those who test the
system, those who make the purchasing decision, and
those who use competitive products. Eason [9] identifies
three categories of user: primary, secondary and tertiary.
Primary users are those likely to be frequent hands-on
users of the system; secondary users are occasional users or
those who use the system through an intermediary; tertiary
users are those affected by the introduction of the system,
or who will influence its purchase.
Here, we shall assume that ￿users￿ are the people,
groups or companies who will interact with the software
and control it directly, and those who will use the
products (information, results etc) of the system.
3.1.2  Developers. The developers of the system are
stakeholders in the RE process, but their stake in the final
requirements specification, or indeed in the system itself,
is different from the users described above.
3.1.3 Legislators. Professional bodies, government
agencies, trade unions, legal representatives, safety
executives, quality assurance auditors and so on may
produce guidelines for operation that will affect the
development and/or operation of the system. Some of
these will be local to the domain, others will be national
or international; others will be local to the organisation.
3.1.4  Decision-makers. Within the development
organisation and the user organisation, there will be
decision-making structures that relate to the system under
development. The kinds of stakeholder here would include
managers of the development team, user managers and
financial controllers in both the developer and the user
organisation.
3.2 Exploring the network of stakeholders
around the baseline
Below, we suggest a five-step procedure which can be
used to explore the web of stakeholders around each of the
four baseline groups. Before presenting the procedure, we
make four further observations:
1. Identifying exactly what happens in a work place
situation is not easy ￿out of context￿ and we suggest
using participatory techniques such as contextual
inquiry [14]. The new software system may result in
user roles being changed or created. It is not possible
to observe these in context since they do not yet exist.
However, existing practices can be observed, and the
work design for any new role can be studied. For
example, software system maintenance will not be
observable at this stage, but observing maintenance
activity on other systems may be possible.
2. Stakeholders may be internal to the team, internal to
the organisation, or external to both.
3. Each business has its own cycle of events, and it is
important to consider the full cycle of activities when
trying to identify stakeholders, e.g. a full financial year,
a full billing cycle, a complete mission, etc.
4. Software development has a lifecycle, and the complete
lifecycle should be considered when identifying
stakeholders around the developer baseline.
The approach basically uses the same five steps for each
of the four baseline stakeholder groups mentioned above
(see Figure 2). However, because the stakeholder groups
represent different kinds of involvement, there is some
customisation required for each one.
Notes specific to each baseline case are given below.
Users: The starting point for the user baseline group is
the direct user roles, i.e. people who will actually operate
the system. There are likely to be different groups of direct
users who might be identified by, e.g. frequency of use of
the system, experience of computer use, expected goals,
position in the organisation, internal or external to the
organisation, etc;
1. Identify all specific roles within the baseline stakeholder
group;
2. Identify ￿supplier￿ stakeholders for each baseline role;
3. Identify ￿client￿ stakeholders for each baseline role;Sharp, Finkelstein & Galal
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4. Identify ￿satellite￿ stakeholders for each baseline role;
5. Repeat steps 1 to 4 for each of the stakeholder groups
identified in steps 2 to 4.
Figure 2. The basic five steps to identify the
web of stakeholders from a baseline
Developers: The roles within the developer baseline
group could include analysts, designers, programmers,
testers, quality assurance representatives, maintainers,
trainers, project managers and so on. The starting point for
this section of the investigation could be any of these that
are  available. The influences on development teams are
many and complex. For example, the nature of teams and
their composition and the likely effect this will have on
development is well-known (e.g. [6]). While we are not
suggesting that all influences on the team should be
considered as stakeholders of the final system, they need to
be recognised as stakeholders in the requirements
engineering process. These people will include other
customers of the software development company, and
those supplying this company, such as tool vendors and
developers.
Legislators: Identify legislator roles and the remit they
have, i.e. do they cover the operation of the system such
as data protection legislation, or the development of the
system, e.g. defence standards. These could be quality
managers within the developer￿s organisation, auditors
from an external agency, guidelines and rules, etc. Note
that evidence of the existence of a legislator may be a
document such as the quality manual.
Decision-makers: A good starting point for this group
is the stakeholder in the user organisation responsible for
commissioning the system. Identify decision-makers
within the development organisation and the user
organisation (which may be the same, or different) who
have any power over the decision to build the system, or
over any processes, people or standards identified in earlier
stakeholder enquiries.
3.3 Potential benefits of this approach
It starts at a known stakeholder centre and works
outwards. Hopefully this means that all important
stakeholders are captured, and yet that irrelevant actors are
not included. Consistency-checking is built into this
process because the supplier stakeholders and the client
stakeholders must overlap; if there is a product of the
system for which there is no user, then something has
been missed from the analysis.
3.4 Potential flaws in this approach
There is a danger that too much time is spent on
identifying roles and relationships, and the team is
swamped with data. Knowing when to stop looking is
just as important as knowing where to look. Guidelines
for this question are likely to emerge from future work.
This  approach  might  lead to a model in which
stakeholders are identified in ￿serial strings￿, thus ignoring
inter-linking across the strings. The approach includes
some self-checking,  though, so these crossovers should
become clear.
4. Future directions
4.1 Validating the approach
The approach presented here has not yet been validated.
The next step is to deploy it on a real project. It may be
possible to make some headway by considering a fictitious
(but realistic) project such as the Meeting Scheduler [25],
but we want to ensure that our approach is pragmatic, and
a suitably realistic appraisal requires a real project. Issues
to be addressed in this appraisal are:
1. When to stop collecting data and recognise that the
scope of stakeholders is sufficient?
2. What is the most effective way to document the
findings?
3.  The approach described here needs to be refined in order
to specify more pragmatically what to look for in work
situations so as to uncover stakeholders and influential
members of staff.
4. Suitable schemes for characterising and measuring
stakeholder relationships need to be devised. One
possible  scheme  might be: ￿in charge of￿, ￿supports￿,
￿is crucial to￿, ￿provides information for￿, and so on.
4.2 Longer term goals
The approach described in this paper will uncover a
network of stakeholders, with each stakeholder being a
node and each edge being the relationship between the two
stakeholders. If a suitable network theory can be identified,
it may be possible to automatically calculate the weight of
a stakeholder￿s view in relation to the system, based on
the inter-stakeholder relationships identified through the
investigation. This in turn leads to the potential for
developing tool-based support to identify important
stakeholders and their level of influence.
Towards this goal, literature on network approaches to
stakeholder analysis in other domains is worthy of
investigation. For example, Social Network Theory [24]
and Industrial Networks [1]. Work in domain networks [2]
and goal reduction [5] may also provide useful techniques.
Other work, worthy of investigation, includes algorithms
built into space planning software for interior design which
incorporate arithmetic for dealing with similar options.Sharp, Finkelstein & Galal
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